1. | MPROVEMENTS RELATI NG TO DREDGERS ~ Thi s i nverPCSiFHer& es
to dredgers for renoving sand, silt and |like materi al from t HEO%j ver or
sea bed, and has application, for exanple, to clearing wecks.
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PROVEMENTS ATING TO

This invention relates to dredgers for removing sand, silt
and like material from the river or sea bed, and has

S application, for example, to clearing wrecks.

A suction dredger is the most widely used épparatus for
lifting such material,- the suction being created by a motor

and pump unit, somewhat like a vacuum cleaner. However, if

10 used for clearing wrecks, such apparatus has the
disadvantage that small and/or 1ightweight'artic1es from

_ the wreck can also be lifted and, even if a screen is
provided in the suction path, the articles may be small
enough to pass through the screen, or they may become

15 daméged by hitting the screen, or be difficult to extract

from the other debris lifted.

A modified form of the suction method, which is used in
tidal waters, is to provide a vertical length of pipe above
20 the area to be cleared near the lower end of which air is
let u@der pressure to pass upwardly through said pipe.
This creates a vacuum,'which will act to 1lift the sand,
silt and like material and set -it in sucpension with the
water, whereafter it may be carried away irom the area by
25 the .tide. This method is reliable in reducing the

.possibility of small/lightweight articles being lost, but
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A suction dredger is the nost w dely usedapparatus for |[|ifting such
material, the suction being areated by a notor and punp unit, Somewhat
i ke a vacuum cl eaner. However, if wused for cleariing wecks,: such

appar atus has the disadvantage that small and/or Lightweight art+ehes from
the greck 'can also be lifted and, even if a.screen} iT§IS SHERE RASBFRY  he
suctign path, the articles may be small enough to}pass REREMRh t helscreen,

or they may beconme damaged by hitting the screen, or be difficult to
extract fromthe other debris lifted.

10

15

20

25

2
is time consuming due to the relatively small diameter of

the pipe, normally around 0.5 metres, and hence restricted

area covered.

Another method, which can be used in relatively shallow
tidal waters, eg up to about 10 metres in depth, is by
mooring a tug, ship or other vessel in a fixed position
above the area to be gleared and deflecting the propeller
wash downwérdly'using_a suitable gquide plate. The wash
disturbs the material around the wreck, which material is
thereby lifted, set in suspension and cayriéd away from the
area by the tide. Apart from the shallow'depth, another
disadvantage of this method is that, for a large wreck, the
position of the vessel must be changed progressively to
cover the complete area of the wreck, which is difficult
and time consuming.

#

According to one aspect, the present invention provides a
method of dredging in £flowing water characterised by
lowering a support member carrying thrust means so that the
thrust means.is directed downwardly towards the area to be
cleared, adjusting the orientation of the support member
in the water so that it presents a surface relu-ive to the
flow which causes a resultant downward vertical component
of force, and operating said thrust means to direct a wash

of water towards said area, wherebymthe turbulence created

This Sheet Has Been Replace_d.

AERAHIER




A nodified form of the suction nmethod, which is used in tidal waters, is
to provide a vertical length of pipe above the area to be cleared near the
| ower end of which air is |let under pressure to pass upwardly through said
pi pe. This creates a vacuum which will act to lift the sand, silt and
like"mateiial and set it in suspension with thew—ua%e+-mhe+e&;§jr it may

be ctarried away fromthe area by the tide. Tﬁﬂ%saﬁ%gjﬁngj reliable
in reducing the possibility of small/lightweilght aF¥EAEER neing | ost,
but .

3
sets the sand, silt and like material covering the area ' in
suspension in the water so as to be carriéd away from said
area by the flow of the water, the weight of the support
member and said resultant downward force component in use
8 being designed to provide a downward force in excess of the

upward force caused by said thrust means (%}.

Preferably, the support member is lowered from a vessel.

10 Although it can be dynamically held in position by
thrusters, or mounted on a trestle sitting on the sea or

river bed it will normally be set in its correct
orientation by the adjustment of, for example, cables,

chains or telescopic arms. The vessel may initially be

15 stationed immediately downstream of the area to be cleared,
whereafter the 1vesse1 is moved forward to cover the
complete area at a controlled speed, this movement acting

" to increase the resultant downward force component on the

support member.

20
- The si:tpport member can be designed to work in opposite
directions, so that the vessel can then be turned and
retrczed over the area, after re-setting the orientationr-df
the support member by adjustment of the cables.,
25

S
—
———

This Sheet Has Been Rep

T



2 is tinme consumng due to the relatively small .dianeter of the pipe,
normal l.y around 0.5 netres, and hence restricted  area covered. Anot her
met hod, -whi ch can be used in relatively shallow tidal waters, eg up to

about 10 netres in depth, is by nmooring a tug, Shi4 sgl in a
fixged position IS SHEET HAS BEEN
HE . , , . REPLACED

c | v

According to another aspect of the invention there is

provided dredging apparatus for carrying-the above method
‘comprising, a support member having thrust means mounted
thereon, means.té oriegtate fhe support member to maintain

S the . thrust means in a downward attitude, said - support
member providing a face against which the water flow can

act to provide a resultant downward component of force, the
arrangement being such that in use, the weight of the
support member together with the reéultant force component

10 produced provide a downward force which exceeds the upward

force provided by the thrust means.’

-The means to orientate the support member preferably
comprises cables or the like connected to the support
15 member at at least three spaced points. Said means may be

mounted to an associated vessel.

/Prefefably, the support member is generally in the form of

a wing comprising a casing having ballast tanks to adjust

20 its weight, depending upon the working depth and the type
of matgrial to be'cleared, said casing also having at least

one closed bore passing between its upper and lower faces,

in which said :‘hirust means is-locateg,

25 Conveniently, the casing is provided with an angled face

‘at least along one {leading) edge thereof which, at least
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above the area to be cleared and deflecting the propeller wash downwardly
using a suitable guide plate. The wash disturbs the material around the
wreck, which material is thereby lifted, set in suspension and carried
away fron1the area by the tide. Apart fron1the shal l.ow dept h, anot her

di sadvantage of this nethod is that, for a large weck, the position of

t he vessel nmust be changed progreSS|ver to cover jt FEScOERT ¢ia8 giERal of the
weck, Wwhich is difficult and tinme consum ng. ccor dRERLAlcBpONe appect ,

t he present invention provides a

5
in paft, causes thé resultant downward force component in
use; this component can be varied by appfopriately tilting
the casing so that its upper surface is angled to the

horizontal.

In a modification, the thrust means and the drive therefore
can be. made reversible, so that, for more general
applications, the apparatus can be used as a suction
dredger.
10
The thrust means may comprise one or more propellers, each
mounted within a closed bore, to rotate substantially
parallel to the plane of the casing, in which case drive
means for the propeller(s) are mounted on the casing and
15 may be driven from an energy source on board the vessel by

a cable, hose or the like.

The energy source may Se an electric generator and the
drive means electric motors. Alternatively, the source of

20 energy may be a hydraulic pump on bhoard the vessel and -
pressure fluid may be circulated through the drive unit via
flexible hoses, the drive unit comprising an hydraulic
motor including gearing which meshes suitably with gearing
on the or each propeller shaft.

25

e
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met hod of dredging in flow ng water characterised by |owering a support
menber carrying thrust means so that the thrust nmeans is directed
downwardly towards the area to be cleared, adjusting -the orientation of .
t he support nenber in the water so that it presents a surface relative to

the[fflomrmhich causes a resultant downward verti conponent of force,
and operating said thrust means to direct a wash [oTHIS&#HEET HasaspdR pai d
area, whereby the turbul ence created ~ REPLACED

6

The support member may be provided with transducers, and/or
sonar, or like devices, directed downwardly so that, in
‘use, electrical signals indicative of the working distance,
and work progress can be transmitted to a suitdble display

5 on board the vessel.

Preferred embodiments of the invention will now be
described, with reference to the accompanying drawings, in
which:-

10 . -

Figure 1 is a schematic view showing the dredging method

Figures 2 (a), (b) and (c) are diagrammatic end, .side and
plan views respectively of a first example of dredging

15 apparatus according to the invention.

Figure 3 is a sectional side view of said dredging
apparatﬁé_

-

—

20 Figure 4 ié a view similar to Figure 2(a) partly cut away,

Figure 5 is a vertical section through a second example of

dredging apparatus according .to the invention.

25 Figures 6 and 7 are plan and front views of the dredging

apparatus of Figure 5, —
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3 sets the sand,

silt and Iike material covering the area in suspension

in the water so as to be carried away fromsaid area by the flow of the
water, the weight of the support menber and said resultant downward force

conponent

theg”upméfd force caused by said thrust neans (3).

10
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in use

bei ng designed to provide a downward force in excess of .

Tiils SHEET HAS BEEN
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Figure 8 is a part section part elevatidn of part of the

dredging apparatus of Figure 5 and

Figure 9 shows a general arrangement of a cable mounting

means for mounting the dredging apparatus of Figure 5.

Referring to Figure 1,.a carrying vessel 1 is shown, moving
forward against the tidal flow over a wreck 2. To
facilitate this operation, the area to be covered can be
buoyed along each side, or perhaps in channels if a wide.
area is involved, to provide guide tracks for the vessel.

Alternatively, particularly for a small area to be covered,

-the‘carrying vessel can be stationed over the area by a

four point mooring, or it can be dynamically positicned.
A weighted support member 3 is suspended at an appropriate
distance from the wreck via two pairs of cables 4, 5
arranged fore and aft, one cable of each pair extending
from each side of the vessel. .The cables of each of the
pairs can be driven in unison so as to ensure that the
support member maintains a horizontal attitude latera;ly.
However, the two cable pairs are preferably driven
independently so that ths attitué- . of the support member 3
can be adjusted with respect to the horizontal in its

longitudinal (fore and aft) direction.
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Preferably, the support nenber is lowered froma vessel. Although it can
pe_dynanically held in position by thrusters, or nounted on a trestle
sitting on the sea or river bed it will nornmally be set inits correct
orientation by fhe adjustnent of, for exanple, cables, chains or

telescoplc arnwmsmﬁhéhv&ESEWhﬁﬁy initially be ﬁLa%+eﬂed—+ﬁﬁed?amely
downstr eam of t Mﬁﬂ nm I ear ed, \/\/nereafter""’f’ﬁé“‘lw'?ﬁ'g§éFs BEEN bved
e

forward to cover area at a controll ed. g%@ﬁﬂ; hi s tovenent

acting to increase resul tant downward force conponent on the suppor t
menber . 8

_ Referring to Figures 2 and 5; the support member 3 is
geﬁerally in the form of a wing and is rectangular in plan.

It is constructed as a casing comprising vertical end walls

6, connected by laterally extending walls 7, which provide

.5 angled faces 8 to provide d downward vertical component'of
force when acted on by tidal flow. The upper wall 9 is
generally flat, so that it can be raised and conveniently
stowed just beneath the bottom of the carrying vessel 1 (as

shown chain dotted in Figure 1) when being transported to

10 or from the area of operations and the lower wall 10 has a
convex curve to provide the wing with a hydrofoil section,

and thus produce an additional downward force component.

It will be seen‘from Figure 2{a) that the support member is
15 symmetrical about its lateral axis so that it can be used
in either direction with the respective lateral wall 7
leading. It will also be seeﬂ that two spaced fixing
points 11 are provided on each end wall 6 for the cables
4, 5.
20
In this embodiment, the casing 3 is provided with two
closed vertical bores 12 {see Figure 2{c)} and 3) which are
laterally spaced from each other, each housing a propellér
13 which is mounted via its shaft 14 and support member
25 bearings 15 on spider support member arms 16 (see Figures

2{c). The propellers 13 are thus mounted to rotate



The support nmenber can be designed to work in opposite directions, so that
the vessel can then be turned and retraced over the area, after re-setting
the orientation of —thesupport nenber by adjustnment of the cables.

4 Accord| NThid e AMHIBIRPERECT Of the invention there is

ST T
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9 .
substantially in the plane of the casing 3 and are driven
in opposition to reduce thé effect of
centrifugal/centripetal forces. They are driven via
appropriate gearing 17 from respective drive shafts 18,

5 which in turn are driven by a central hydraulic unit 19,
through which pressure fluid is circulated via feed and
return.hoses 20,21 from a source on board the vessel 1.
The support member casing 3 is provided with a number of

10 ballast tanks 22 so that the weight of said casing can be
adjusted by-the injection/ejection 6f a suitable ballast
medium such as water and/or sand, silt,'etc from the area
being cleared. To recover tﬁe smallest articles from a
wreck, preferably the lowest thrust required to lift the
15 material to be cleared should be uséd. Thus, it will be
appreciated that weight adjustment of the supporf member
casing is necessary, depending upon the depth at which
working is to be effected and the amount of thrust required
to be generated- by the propellers, which in turn will
20 _ depend upon the nature of the material being cleared, eg

light.or heavy sand, silt, gravel etc.

- s mentioned hereinbefore, a downward vertical cimponent
of force is provided by the leading angled face 8 when
25 acted on by the tide, and/or forward speed of the vessel,

which component can be increased by adjustment of the fore



provj ded dredgi ng apparatus for carrying the above nethod conprising, a
support nenber having thrust neans nounted thereon, neans to orientate the
support nenber to maintain the thrust neans in a downward attitude, said
suppor t menber providing a face against which the water flow can act to
proyi de a resul tant downwar d conponent of force, the arrangenent being
such that in use, the weight of the support nenber T ogetsieET WAk BHERE
resul tant force conponent produced provide a downwdrd foggm agspch exgeeds
the upward force provided by the thrust]EFans. "

cables 4 with respect to the aft cables 5 to tilt the
casing, and hence the upper wall 9 thereof, appropriate to

the horizontal.

5 It is possiblé that, 1;1 use, particularly in a tilted
attitude, vortices will be created at the trailing edge 7
of the .casing, in which- case turbulence will occur which
could cause the casipg to shear. To prevent this, a
spoiler 23 (see Figure 1) may be fixed along the rear edge

10 7. Also, it may prove difficult in use to hold the casing
steady on course into the tidal flow, in which case .
suitablé steering vanes, 24 may be provided on the upper
wall é, or even small, rearwardly facing, propulsion units
may be used along the trailing edge 7.

15
To ensure that the casing is correctly positioned a‘
required distance above the area to be cleared, and also
to provide a TV display of working progress, on board the
vessel, a transducer/sonar arrangement, may be provided,

20 comprising a pair of transducers 25 (see Figure 3) to
detect distance, which are set one on the lower wall 16
adjacént each leading/trailing edge 7 of the support member
casing 3 and, for TV monitoring, a centrally mounted sonar
transmittet/receiver 26 which can rotate, and thereby scan,

25 through 360° around the vertical axis of the casing 3.
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The neans to orientate the support nenber preferably conprises cables
the’'li ke connected to the support nenber at at |east three spaced poi

Sai d neans nmay be nounted to an associ ated vessel. Preferably, the

support nenber is generally in the formof a wing conprissing a casing
havi'ng bal | ast tanks to adjust its weight, dependi ng~upan_the working

depth.and the type of material to be cleared, said CEEIS@EETSXASIEBEW
| east -~ one cl osed bore passing between its upper an IomeRﬂﬂaQED in
said thrust neans is |ocated. :
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In a practical construction in accordance with the
invention, capable of operating down to a dépth of
approximately 45 metres of water, the support member casing
would have dimensions of the order of 9000 x 6000 mm with
a weight of up to about 20 tonnes. This would require a
thrust {bolland pull) by the support member casing of up to
4 tonnes. In addition, it has been calculated that; with

a casing of such size- tilted 20° from the horizontal, a

resultant downward vertical component of force of up to

0.77 tonnes would be generated, depending upon the combined
speeds of the tide flow and vessel. To counter the weight
and force components the propellers would be designed to

produce a thrust of up to about 4.5 tomnnes.

or
nts.

-at
whi ch

It will be appreciated that, for wider applications, the .

thrust means (propellers) and the drive therefore can be
made reversible, so that the apbaratus may be used as a
suction dredger for general clearing operations. In this
case, the thrust means would act directly on the wing
casing 3 to-provide a substantial downward component of
force 'and, hence, tilting of the casing in use would not

be so important in this mode of operation.

Figures 5-9 show an alternative embodiment of the

invention. Similar parts carrying similar numbers to the

embodiments of Figures 2-4.
This Sheet Has Been Replaced
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Conveniently, the casing is provided with an angled face at |east along
one (| eadin edge t hereof which, at |east

5 in part, ﬁmﬁeﬁw#iant downward force conponent in wuse; this
conponent can apprOprlater tilting

THIS SHEET HAS BEEN
 REPLACED
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As before, the support member 3 is generally in the form of
a'wing and is rectangular in plan. Referring to Figure 5,
it will be seen that the support member 3 is'constructed of
5 three units, a fore unit 3A, a mid unit 3B and an aft unit
3C connected together} so that the support member can be

split into three sections for ease of transportation.
Upwardly extending from the upper wall 9 are a pair of fins
10 51,52, each extending from adjacent tﬁe front edge to
adjacent the rear edge. Bach closed vertical bore 12

extends up through a respective fin 51,52.

In this case, the propellers 13 are driven by respeétive
15 electric motors 53 via a gear box 54 as is shown in more
detail in Figure 8. Each electric motor 53, gear box 54
and propellers 13 are mounted by six stays 66 extending to
the wall of the respective bore 12, one of the stays 66

carrying an electric cable 57.

20
The dredger of Figures 5-8 may be operated and suspended
in the same way as the first embodiment of the invention.
Alternatively, the wing dredger may be suspended in the
25 manner shown in Figure 9 {the support member (3) being

‘shown in diagrammatic form only). Two gables 58 may pass



the casing so that its upper—surface is angled to the horizontal. In a
nodi fication, the thrust neans_and the drive therefore can be nade

reversible, so that, for nore as B liced i ons, the apparatus can be
used as-a suction dredger. l & ns may COnpki se- ohe or nore
propel l ers, each nounted withi ' e, to rotate substantially

parallel to the plane of the casing, in which case — |

THIS SHEET HAS BEEN
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down from the support membering'vessel to a respective ring

59, each ring carryind a loop 61 of cable. Each loop 61
passes over a respective pair of drums 62,63, one drum 62
being adjacent the front edge of the dredger and the other

5 drum 63 being adjacent the rear edge of the dredger. Each
loop 61 of cable is also looped over a respective drive

drum 64 mounted towards the middle of the dredger. It will

be understood that by rotation of each drum 64, the
horizontal disposition of the dredger may be changed as the

10 effective length of the part of the cable betyeen each drum
64 and its respective ring 59 via its respective drum 62

is changed with respect to the effective length of the part

of the cable between each drum 64 and its respective ring

859 via its respective drum 63. Each drum 64 may be driven

15 by, for example, an electric motor {(not shown).

This arrangement simplifies the mounting of the -dredger to

the vessel 1.

20 The dredgers described above have many uses, for example
they can be simply used for a normal dredging purpose, that
is clearing a channel in a river or the sea. A dredger of
lateral dimensions approximateély 9m x 6m may be used to
clear from a river or sea bed of heavy clay a channel

25 ~approximately 10m wide, 5m deep and 100m 1long in

approximately 6 hours. Thus in that 6 hour period it would



means for the propeller(s) are nounted on the casing and may be driven
froman energy source on board the vessel by a cable, hose or the Ilike.
The energy source may be an electric generator and the drive neans

electric notors. Alternatively, the source of enerqy. - lic
{crHis SHEERHAP gh the
flexible hoses, the drive unit conprisi noRERAREHEr aul il

punp:on board the vessel and pressure fluid may be
drive unit via

not or i ncl udi ng geari ng which meshes suitably with gearing on the or
propel I er shaft.

10
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"layers,
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move something of the order of 300 tonnes of heavy clay.

Clearly if the river or sea bed is of sand or silt, then a
much larger volume of material would be removed in that six

hour period.

In addition to dredging, the dredger may be used in

salvaging, that is for clearing mud and silt from wrecks.

A particularly interesting use is to dredge a trench in
which o0il pipelines may be inserted and then by a similar

operation of the dredger, the trench may be backfilled.

The dredger may be used to clear silt away from what is.

called in the oil industry, "Christmas trees".

The dredger may also be used to level a site on which an
0il platform is to be mounted and can be conveniently used
to remove the silt which accumulates around the legs of an

cil rig, so that the o0il rig may be removed.

In another use, the dredger--qay be used to remove the top

layer of silt from the river or sea bottom so that an

.offshore mining operation can get to the required lower

————
—————
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The support nenber may be provided with transducers, and/or sonar, or like
devi ces, directed dowwardly so that, in wuse, electrical signals

i ndi cative of the working distance, and work progress can be transn1tted
to-a suitable display on board the vesse

f -
:

THIS SHEET HAS BEEN
15 REPLACED

Although the dredger has been shown suspended from a
vessel, in practice it can also be suspended from a jib of

a crane cited on a quay or from a flat topped barge.

Other uses of the dredger include disturbing the bottom of
a river to maintain in the stream toxic substances which
would otherwise settle on the bottom of the river so that

the river and river bed life is improved.

———
—_—
e —
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Preferred enbodi nents of the invention will now be described, with
ref érence to the acconpanying drawi ngs, in which:- Figure 1 is a

schemati c vjeM/gﬂﬂEm the dreiﬂlng met hod Figures 2 (a), (b) and (c)

are di agrammat i pl an views respectively of a first exanple
of,dredging ap to the invention. Figure 3 is a
sect’i onal side VIeM/Of sald dredglng

THIS SHEET HAS BEEN
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CLAIMS
1. A method of dredging in flowing water characterised by

lowering a support member (3) carrying thrust means (13) so.

5 tha; the thrust means (13) is directed downwardly towards
the afeé to be cleared, adjusting the orientation of the
support member (3) in the water so that it presents.a
surface relative té the flow which causes a resultant
downwérd vertical component of force, and operating said

10 thrust means (13) to difect a wash of water towards said
area,iwhereby the turbulence created sets the sand, silt

and like material covering the area in suspension in the
water so as to be carried away from said area by the flow

of ths water, the weight of the support member (3) and said

15 resulfant downward force component in use being designed to
proviée a doﬁnward force in excess of the upward force

caused by said thrgst means (3).

2. A method as claimed in claim 1 characterised in that
20 the support member (3) is supported from a vessel (1) by
flexible support means (4,5) and set in its correct
orientétion by adjustment of the flexible support means
_(4,5), with the vessel (1) initially station~d immediately
downstream of the area fo be clearea, whereafter the vessel
25 (1) is moved forward to cover the complete area at a

controlled speed, this movement acting to increase the
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apparatus __Figure 4 is a viewsinmlar to Figure 2(a) .partly cut away,
Figure 5is vertlcal section through a second exanpl e of dredging

appar at us a ” nventi on. Figures 6 and 7 are plan and front
Vi, ews of th Hwat us of Figure 5,
THIS SHERT HAS BEEN
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resultant downward force component on the support member

(3)0
3. Dredging apparatus for carrying the method of claims
5 1 or 2 characterised by a support member (3) having thrust

means (13) mounted thereon, means (4,5) to orientate the
support member (3) to maintain the thrust means in a
downward attitude, saiq support member (3) providing a face
against which the water flow can act to provide a resultant

10 dowvnward component of fbrce, the arrangement being such
that in use the weight of the support member (3) together
with the resultant downward component of force produced
provide a downward force which exceeds the upward force
provided by the thrust means {13).

15
4, Apparatus as claimed in c¢laim 3 characterised in that
the support member (3) is in the form of a wing comprising
a casing (3) having ballast tanks (22} to adjust its
.weight, said casing (3) also having at least one closed

20 bore (12) passing between its upper and lower faces, in

which said thrust means (13) is located.

. 5. The apparatus as claimed in claim 3 »r 4 char~<terised
in that the casing (3) is provided with an angled face at
25 at least a one leading edge thereof which, at least in

 part, causes the resultant downward force component in use.
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7

Figure 8 is a part section part elevation of part of the

dr edgi ng

apparatus of Figure 5 and Figure 9 shows a general arrangenent of a

cabl e nounting neans for

Referrlng to Figure 1 -a-carryjng vessel 1 is shown, noving

nmounting the dredgi ng apparatus of Figure 5.

10
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6. The apparatus as claimed in any of claims 3 to 5

characterised in that the thrust means (13) is reversible.

7. The apparatus as claimed in any of claims 3 to 6
characterised in that the thrust means (13) comprises at
least one propeller g13), mounted within a closed bore
(16), to rotate substantially parallel to the plane of the

support member (3).

8. The apparatus as claimed in claim 7 characterised in
that a drive means {19) for the propeller(s) is mounted on

the casing (3) and driven from an external energy sSource.

9. The apparatus as c¢laimed in claim 8 characterised in
that-the—external-source—-of-energy-is-a-hydraulic-pump~on-
boardfanveései-eié.and-Qressure fluid is circulated through
the drive‘means (19) via flexible hoses, the drive means
(19) including gearing {(17) which meshes with gearing on

the shaft (14) the or each propeller (13).

. 10 ... The apparatus as claimed in claim 7 characteriscd in

that a drive means (19) for the propeller(s) (13) comprises

an electric motor (53) mounted coaxially with the axis of

‘the probeller(s) (13).
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forward against the tidal flow over a weck 2. To facilitate this
operation, the-area to be covered can be buoyed al ong each side, or

perhaps in ch if awide area is involved, to provide guide tracks
f or the‘vesseﬂqﬂ. '” -NHE g' , particularly for a snnll area—te—be—
coyered,. the by can be stationed over THI® SHEBRHAY BEENfl |

poi nt .nooring, or it can be Hynanically posi tioned) A WRERAACER suppbrt
menber 3 is suspended at an appropriate distance fromthe weck via two
pairs of cables 4, 5 arranged fore and t, one cable of each pair
extending fromeach side of the vessel. The cables of each of the

11. Apparatus as claimed in any of <claims 3 to 10
characterised in that said means {4,5) to orientate the
support member (13) comprises a plurality of flexible

5 support means (4,5).

12. Apparatus as claimed in claim 11 characterised in that

the flexible support means (4,5) comprise cables (4,5).

10 13. Apparatus as claimed in claim 12 characterised in that
the cables (4,5) depend downwardly from a vessel (1) on the

surface of the water.

14. Apparatus as claimed in claim 13 characterised in that
15 there are provided four flexible supports (4,5), one

mounted adjacent each corner of the support member (3).

15. Apparatus as claimed in claim 13 characterised in that
there are provided two flexible supports (58) depending
20 downwardly from the vessel (1), fwo flexible supports (61)
extending from the lower end of each of said first
mentioned flexible éupports (58) to a front and rear corner
of the support member (3}, and means (64) being provided tn
adjust the relative 1length of each said two second

25 mentioned flexible support members (61).

This Sheet Has Been Replaced
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pairs can be driven in unison so as to ensur,e that the support nenber
mai nfains a horizontal attitude laterally. However, the two cable pairs

are prefefab+y—d++¥en__LndependentIy so that the attltude of t he support

menber th respect to the horizontal
Iongltudlngﬂﬂ' mn Hﬂ’ ' di rection. .ﬂﬂSgHEEFHASBEFN

CED

a

20
16. Apparatus as claimed in ciaim 15 characterised in that
said means (64) for adjusting the relative lengths of said
two second mentioned flexible support members comprises a
driven drum {(64) mounted on said support member (3) which

5 may pe driven.

17. The apparatus as claimed in any of claims 3 to 15
characterised in that_the support member (3) is provided
with transducers (25), andfor sonar, or the like devices,
10 directed downwardly so fhat, in use, electrical signals

indicative of the and work progress is provided.
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and thus produce an additional downward farce conponent. ITHTIS IrlH G
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wreck, .preferably the |l owest thrust required to lift the material
cl eared shoul d be used. Thus

, it will be appreciated that weight
adj ust mrent of the support nenber [ [

casing i s necessary, depending upoh the
depth at whirtihshentlakBaagRdplceio be ef fected and the anmount of thrust required

ro be generat ellers, which in turn wll ydeggﬂdw%peﬁ~§5§;~
.nature of th4 g cleared, eg Ilght heay yFH ﬁ@ﬁas§g§ ivel
etc. As ne er el hbefore, a downward caI conp T ce
is provided by the | eading angled face 8 mh;g/ﬁ
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acted on by the tide,

can be increased by adjust.rent of the fore
10 cables 4 with respect to the aft cables
hence the uppér wall 9 1hereof,‘appropriate
ro -

S a

(0]

and/ or forward speed of the vessel,

A? to tilf\the-

mhich_qonponent

the Rorr z! IélS’HEgT HAS BEFN
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it ts possible that, in use, particularly in atilted attitude, vortices
be created at- the trailing edge 7 of the casin
turbul ence will occur which could cause the casing
a spoiler 23 (sed Tp@WrretaseseeNe fixed al on

it may prove diffilcult gapusgsEDto hold the casijng puf se
into the tidal va2§§e8§3&ﬁhy

provi ded on the upper wall 9, or even snall, rear

w I

this,
Al so,

units

may be

10

15

20

25

L e 1o A= 7

flow in whrch~—tcase SUi tabl e steeri

used along the trailing edge 7

is time consuming due to the relatively small diameter of
the pipe, normally around 0.5 metres, and hence restricted

area covered.

Another method, which can be used in relatively shallow
tidal waters, eg up to about 10 metres in depth, is by
mooring a tug, ship or other vessel in a fixed position
above the area to be cleared and deflecting the propéller
wash downwardly using a suitable guide plate. The wash
disturbs the material around the wreck, which material is
thereby lifted, set in suspension and carried away from the
area by the tide. Apart from the shallow depth, another
disadvantage of this method is that, for a large wreck, the
position of the vessel must be changed progressively to
cover the complete area of the wreck, which is difficult

and time consuming.

According to one aspect, the present invention provides a
method of dredging in flowing water characterised by
lowering a support member carrying thrust means so that the
thrust means is directed downwardly towards the area to be
cleared, adjusting the orientation of the support member
in the water so that it presents a surface relative to the
flow which causes a resultant downward vertical component
of force, and operating said thrust means to direct a wash

of water towards said area, whereby the turbulence created
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.To :ensure that the casing is correctly positioned a required distance

above the area-to'be cleared, and also to provide a. M display of working
progress, on board the vess?fiﬁggﬁggﬁﬁﬂyﬁﬁj Jonar pe
provi ded, conprising a pair 6% r vesrs 29 (see [ ect

di stance, which are set one c 16 9§

| eading/trailing edge 7 of the support nenber casi

nonitoring, a centrally nounted sonar transmtter/ can
rotate, and thereby scan, through 360[err]_ around |the vertical axis|of the
casing 3. 3.

sets the sand, silt and like material covering the area in
suspension in the water so as to be carried away from said
area by the flow of the water, the weight of the support
member and said resultant downward force component in use
5 being designed to provide a downward force.in excess of the

upward force caused by said thrust means (3).

Preferably, the support member is lowered from a vessel.
10 Although it can be dynamically held in position by
thrusters, or mounted on a trestle sitting on the sea or
river bed it will normally be set 1in its correct
orientation by the adjustment of, for example, cables,
chains or telescopic arms. The vessel may initially be
15 stationed immediately downstream of the area to be cleared,
whereafter the vessel 1is moved forward to cover the
complete area at a controlled speed, this movement acting
to increase the resultant downward force component on the

support member.

20
The support member can be designed to work in opposite
directions, so that the wvessel can then be turned and
retraced over the area, after re-setting the orientation of
the support member by adjustment of the cables.

25

This Sheet Has Been Replaced
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+ 1% In a practical construction in accordance with the invention capable
of operating dowi to a depth of approxinmately 45 es—of—rat-er——t-he

support nenber casing would have di nensions of the EmLﬁCEMENmQ%ﬂﬁﬂﬁOOO mm

with a weight of up to about F?HEQﬂ&%§HAH%éE bul d} reqUITE a
' REPLACED 2 0 MAY 1997
4

According to another aspect of the invention there is
provided dredging apparatus for carrying the above method
comprising, a support member havinq thrust means mounted
thereon, means to ofientate the support member to maintain

5 the thrust means in a downward attitude; said support
member providing a face against which the water flow can

act to provide a resultant downward component of force, the
arrangement being such that in use, the weight of the
support member together with the resultant force componeﬁt

10 produced provide a downward force which exceeds the upward

force provided by the thrust means.

The means to orientate the support member preferably
comprises cables or the like connected to the support
15 member at at least three spaced points. Said means may be

mounted to an associated vessel.

Preferably, the support member is generally in the form of
a wing comprising a casing having ballast tanks to adjust
20 its weight, depending upon the working depth and the type
of material to be cleared, said casing also having at least
one closed bore passing between its upper and lower faces,

in which said thrust means is located.

25 Conveniently, the casing is provided with an angled face

at least along one (leading) edge thereof which, at least

This Sheet Has Been Replaced
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thrust (bolland pull) by the support menR e Casing of up to 4 tonnes. In

,addition, it has been calculated that, wt] a casing of e

20 fromthe horizontal, a resultant downward vertical cd Eﬂé@Eﬁﬂ?¢ﬂ$ﬁ
of up to 0.77 tonnes woul d be generated, dependi ng upon e conbi ned
speeds of the tide flow and vessel. To counter the wei ght] |an6fJAN 99
conponents the propellers would be designed to produce g tlhrust of up t

about 4.5 tonnes. It will be appreciated that, for w der—apptications,
the thrust nmeans (propellers) and the dirive therefore cgn_be

—+

PROVEMENTS RELATING TO DGERS

This invention relates to dredgers for removing sand, silt
and like material from the river or sea bed, and has

application, for example, to clearing wrecks.

A suction dredgef is‘the most widely used_ apparatus for
lifting such material, the suction being created by a motor
and pump unit, somewhat like a vacuum c;eaner. However, if
used for clearing wrecks, such apparatus has the
disadvantage that small and/or lightweight articles from
the wreck can alsow_ be lifted and, even if a screen is
provided in the suction path, the articles may be small
enough to pass through the screen, or they may becoﬁe
damaged by hitting the screen, or be difficult to extract

from the other debris lifted.

A modified form .of the suction method, which is used in
tidal waters, is to provide a vertical length of pipe above
the area to be cleared near the lower end of which air is
let under pressure to pass upwardly through said pipe.
This creates a vacuum, which will act to lift the sand,
silt and like material and set it in suspension with the
water, whereafter it may be carried away from the area by
the tide. This method is reliable in reducing the

possibility of small/lightweight articles being lost, but



made reversible, so that the apparatus may be use
for general clearing operations. In this case, t

directly on the wing casing 3 to provide a substan{ial downward jcq

of force and, hence, tilting of the casing in us

i nportant in this node of operation. Fi gures 5{9|show an alterjng
enbodi nent of the invention. Simlar parts carryfng srnitrar nuamber

enbodi ments of Figures 2-4.

ST SHEET
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is time consuming due to the relatively small diameter of
the pipe, normally around 0.5 metres, and hence restricted

area covered.

Another method; which can be used in relatively shallow
tidal waters, eg up to about 10 metres in depth, is by
mooring a tug, ship or other vessel in a fixed position
above the area;to be cleared and deflecting the propeller
wash downwardly using a suitable guide plate. The wash
disturbs the méterial around the wreck, which material 1is
thereby lifted, set in suspengion and carried away from the
area by the tide. Apart from the shallow depth, another
disadvantage of this method is that, for a large wreck, the
position of the vessel must be changed progressively to
cover the complete area of the wreck, which is difficult

and time consuming.

According to one aspect, the present invention provides a
method of dredging in flowing water characterised by
lowering a support member carrying thrust means so that the
thrust means is directed downwardly towards the area to be
'cleared, adjusting the orientation of the support member
in the water so that it presents a surface relative to the
flow which causes a resultant downward vertical component
of force, and operating said thrust means to direct a wash

of water towards said area, whereby the turbulence created



12° As before, the support nenber 3 is gener alf] a W ng
,and is rectangular in plan. Referring to Figure BEPL&CE bmﬁgﬂﬁ, en t hat
t he support nmenmber 3 is constructed of three ungits, a fore unift A, a md

unit 3B and an aft unit 3C connected together, [s¢ thatJAMO9Gupgpdrt nenber
can be

3

sets the sand, silt and like material covering the area in
suspension in the water so as to be carried away from said
area by the flow of the water, the weight of the support
member and said resultant downward force component in use’
being désigneq to provide a downward force in excess of the

upward force caused by said thrust means (3).

Preferably, the support member is lowered from a vessel.
Althougﬂ it can be dynamically held in position by
thrusters, or mounted on a trestle sitting on the sea or
river bed it will normally be set in its correct
orientation by the adjustment of, for example, cables,
chains or telescopic arms. The vessel may initially be
stationed immediately downstream of the area to be cleared,
whereafter the vessel is moved forward to -cover the
complete area at a controlled speed, this movement acting

to increase the resultant downward force component on the

support member.

The support member can be designed to work in opposite
directions, so that the vessel can then be turned and
retraced over the area, after re-setting the orientation of

the support member by adjustment of the cables.



box 54 and propellers 13 are nounted by4six stayls_66 extending to

spiit into three sections for ease of transportat _ 3§fr Iextending
.fromthe upper wall 9 are a pair of fins 51,52, § bm

adj acent the front edge to adjacent the rear edgg. Each cl ose ertical
bore 12 extends up through a respective fin 51,5P2.] 26 .0ANH9% cas¢, the
propellers 13 are driven by respective electric ors 53 via ajge¢ar box
54 as is shown in nore detail in Figure 8  Eachl e 5§, gear

According to another aspect of the invention fhere is
provided dredging apparatus for carrying the above method
comprising, a support member having thrust means mounted
fhereon, means to orientate the support member to maintain
the thrust means in a downward attitude, said support
member prpviding a face against which the water flow can
act to provide a resultant downward component of force, the
arrangement being such that in use, the weight of the
support member together with the resultant force compone;t
produced provide a downward force which exceeds the upward

force provided by the thrust means.

The means to orientate the support member preferably
comprises cables or the 1like connected to the support
member at at least three spaced points. Said means may be
mounted to an associated vessel.

Preferably, the support member.is generallg in the form of
a wing comprising a casing having ballaét tanks to adjust
its weight, depending upon the working depth and the type
of material to be cleared, said casing also having at least

one closed bore passing between its upper and lower faces,

in which said thrust means is located.

Conveniently, the casing is provided with an angled face

at least along one (leading) edge thereof which, at least



the wall of the respective bore 12, one of the sta

electric cable 57. The dredger of Figures 5-8 _
suspended in the sane way as the first enbodi ment} of the inventig¢n
Alternatively, the wing dredger may be suspended i h26 JANI899 sthofwn in

Figure 9 (the support nenber (3) being shown in d ranmatic for

nly).
Two cabl es 58 may pass

5

in part, causes the résultant downward force component in
use; this component can be varied by appropriatély tilting

the casing so thét its upper surface is angled to the

horizontal.

In a modification, the thrust means and the drive therefore
can be made reversible, so that, for more general

applications, the apparatus can be used as a suction

dredger.

The thrust means may comprise one or more propellers, each
mounted within a closed bore, to rotate substantially
parallel to the plane of the casing, in which case drive
means for the propeller(s) are mounted on the casing and

may be driven from an energy source on board the vessel by

a cable, hose or the like.

The energy source may be an electric generator and the
drive means electric motors. Alternatively, the source of
energy may be a hydraulic pump on board the vessel and
pressure fluid may be circulated through the drive unit via
flexible hoses, the drive unit comprising an hydraulic
motor including gearing which meshes suitably with gearing

on the or each propeller shaft.



13" down fromthe support nenbering vessel to a rigg

sty e

-

3 »P, each
.ring carrying a |loop 61 of cable. Each |oop 61 (P4 gsElv SHEEEDGCtiVG
pair of drunms 62,63, one drum 62 being adjacent [tHe front edge pf}the

dredger and the other drum 63 being adjacent thd rlea6atAN 999 t he| dr edger .
| oop 61 of cable is also | ooped over a resi
nmounted towards the mddle of the dredger. It wlfl

edtive drive dfum 64

6

The support member may be provideq with transducers, and/or
sonaxr, or like devices, directed downwardly so that, in
use, electrical signals indicative of the working distance,
and work progress can be transmitted to a suitable display

on board the vessel.

Preferred embodiments of the invention will now be

]

described, with refereﬁce to the accompanying drawings, in

which:-

Figure 1 is a schematic view showing the dredging method
Figures 2 (a), (b) and (c) are diagrammatic end, side and
rlan views respectively of a first example of dredging

apparatus according to the invention.

Figure 3 is a sectional side view of said dredging

apparatus
Figure 4 is a view similar to Figure 2(a) partly cut away,

Figure 5 is a vertical section through a second example of

dredging apparatus according to the invention.

Figures 6 and 7 are plan and front views of the dredging

apparatus of Figure 5,



be understood t hat by rotation of each drum 64, the horizontal disposition

.of the dredger nmay be changed as the effective le chﬂm fdf the
cabl e between each drum 64 and its respective rin \ o ctive

rif of

DL

drum62 is changed with respect to the effective lephgth of the pa
the cabl e between each drum 64 and its respective [ing2&JANI 19991t S
respective drum 63. Each drum 64 nmay be driven by or exanple, 3

el ectric nmotor (not shown). This arramgenent si fprrfres—The ount|i ng of
the dredger to the vessel 1.

Figure 8 is a part section part elevation of part of the

dredging apparatus of Figure 5 and

Figure 9 shows a general arrangement of a cable mounting

means for mounting the dredging apparatus of Figure S.

Referring to Figure 1, & carrying vessel 1 is shown, moving
forward against the tidal f£flow ovér a- wreck 2. To
facilitate this operation, the area to .be covered can be
buoyed along each side, or perhaps in channels if a wide
area is involved, to provide guide tracks for the vessel.
Alternatively, particularly for a small area to be covered,
the carrying vessel can be stationed over the area by a
four point mooring, or it can be dynamically positioned.
A weighted support member 3 is suspended at an appropriate
distance from the wreck via two pairs of cables 4, 5
arranged fore and aft, one cable of each pair extending
from each side of the vessel. The cables of each of the
pairs can be driven in unison so as to ensure that the
support member maintains a horizontal attitude laterally.
ﬁowever, the two <cable pairs are preferably driven
independently so that the attitude of the support member 3
can be adjusted with respect to the horizontal in its

longitudinal (fore.and aft) direction.



The dredgers descri bed above have many uses, for ex f QanrE
'sinply used for a nornmal dredgi ng purpose, that ism&(’nﬁ.uwﬁi ‘.'ﬁm in a
river or the sea. A dredger of lateral dinensions proximately 9 k 6m
may be used to clear froma river or sea bed of h 26ayAN T¥anpe
approximately 10m w de, 5m deep and 100mlong in roxi mately. 6 hoir s.
Thus in that 6 hour period it would .

8

Referring to PFigures 2 and 3, the support member 3 is
generally in the form of a wing and is rectangular in plan.
It is constructed as a casing comprising vertical end walls
6, connected by laterally extending walls 7, which provide‘
angled faces 8 to provide a downward vertical component of
force when acted on by tidal flow. The. upper wall 9 ié
generally flat, so that it can be raised and conveniently
stowed just beneath the bottom of the carrying vessel 1 (as
shown chain dotted in Figure 1) when being transported to
or from the area of operations and the lower wall 10 has a
convex curve to provide the wing with alhydrofoil section,

and thus produce an additional downward force component.

It will be seen from Figure 2(a) that the support member is
symmetrical about its lateral axis so that it can be used
in either direction with the respective lateral wall 7
leading. It will also be seen that two spaced £fixing

points 11 are provided on- each end wall 6 for the cables

4, 5.

In this embodiment, the casing 3 is provided with two
closed vertical bores 12 (see Figure 2(c¢) and 3) which are
laterally spaced from each other, each housing a propeller
13 which is mounted via its shaft 14 and support member
bearings 15 on spider support member arms 16 (see Figures

2(c). . The propellers 13 are thus mounted to rotate



14 nove something of the order of 300 tonnes of hdREPLACEMENT SHEEB 1y if
f

.the river or sea bed is of sand or silt, then a mjch—Targer VOIU :
material would be renoved in that six hour peri od. % Pﬁﬂp t
dredgi ng, the dredger may be used in salvaging, tHat or clear njg nud
and silt from w ecks.

9

substantially in the plane of the casing 3 and are driven
in opposition to reduce the effect of
centrifugal/centripetal forces. lThey are driven via
appropriate gearing 17 from respective drive shafts 18,
which in turn are driven by a central hydraulic unit 19,
through which pressure fluid is circulated via feed and

return hoses 20,21 from a source on board the vessel 1.

r
1

The support member casing 3 is provided with a number of
ballast tanks 22 so that the weiéht of éaid casing can be
adjusted by the injection/ejection of a suitable ballast
medium such as water and/or sand, silt, etc from the area
being cleared. To recover tﬁe smallest articles from a
wreck, . preferably the lowest thrust required to 1lift the
material to be cleared should be used. Thus, it will be
appreciated that weight adjustment of the support member
casing is necessary, depending upon the depth at which
working is to be effected and the amount of thrust required
to be genérated. by the propellers, which in turn will
depend upon the nature of the material being cleared, eg

light or 'heavy sand, silt, gravel etc.

As mentioned hereinbefore, a downward vertical component
of force is provided by the leading angled face 8 when
acted on by the tide, and/or forward speed of the vessel,

which component can be increased by adjustment of the fore



A pérticularly interesting use is to dredge a treiﬂﬂ{jﬁ}%ﬂﬂWPm .FT

pipelines may be inserted and then by a simlar p
the trench may be backfill ed. The dredger may b

ratt-oR—ot—t dredger,

fromwhat is called in the oil industry, "Christfr
may al so be used to level a site on which an oi
and can be conveniently used
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platformis tojbe nounted

cables 4 with respect to the aft cables 5 to tilt the

casing, and hence the upper wall 9 thereof, appropriate to

the horizontal.

It is possible that, in use, particularly in a tilted
attitude, vortices will be created at the trailing edge 7
of the casing, in which case turbulence will occur which
could cause the casing to shear. Té6 prevent this, a
spoiler 23 (see Figure 1) may be fixed along the rear edge
7. Algo, Et may prove difficult in use to hold the casing
steady on course into the tidal f£flow, in which case
suitable steering vanes, 24 may be provided on the upper
wall 9, or even émall, rearwardly facing, propulsion units

may be used along the trailing. edge 7.

To ensure that the casing 1is correctly positioned a
.reqﬁired distance above the area to be cleared, and also
to provide a TV display of working progress, on board the
vessel, a transducer/sonar arrangement, may be provided,
comprising a pair of transducers 25 (see Figure 3) to
detect distance, which are set one on the lower wall 16
adjacent each leading/trailing edge 7 of the support member
casing 3 and, for TV monitoring, a centrally mounted sonar
transmitter/receiver 26 which can rotate, and thereby scan,

through 360° around the vertical axis of the casing 3.



to renove the silt which accunul ates around the | egs of an

oil rig, so
that the oil rig nay be renoved. I n anot her usfRr« 3 " be used
- to renove the top layer of silt fromthe river éfﬁﬁﬁﬁﬁs 5 <at an

of fshore m ning operation can get to the required llower |ayers.
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In a practical construction in accordance with the
invention, capable of operating down to a depth of
approximately 45 metres of water, the support member casing
would have dimensions of the order of 9000 x 6000 mm with
a weight of .up to about 20 tonnes. This would require a
thrust (bolland pull) by the support member casing of up to
4 tonnes. In.addition, it has been calculated that, with
a casing of such size tilted 20° from the horizontal, a
resultant downward vertical component of force of up to
0.77 tonnes would be generated, depending upon the combined
speeds of the tide flow and vessel. To counter the weight
and force components the propellers would be designed to

produce a thrust of up to about 4.5 tonnes.

It will be appreciated that, for wider applications, the
thrust means (propellers) and the drive therefore can be
made reversible, so that the apparatus may be used as a
suction dredger for general clearing operations. in this
case, the thrust means would act directly on the wing
casing 3 to provide a substantial downward component of
fprce and, hence, tilting of the casing in use would not

be so important in this mode of operation.

Figures 5-9 show an alternative embodiment of the

invention. Similar parts carrying similar numbers to the

embodiments of Figures 2-4.



15° Al though the dredger has been shown suspended from a vessel, in
_practice it can also be suspended froma jib of ®3 :Ela quay or
froma flat topped barge. O her uses of the dr?ﬁﬁé@ﬂﬁgﬁtﬁ Iﬂ@ tjur bi ng

the bottomof a river to maintain in the strean11 i ¢ substanceq vhich
woul d ot herw se settle on the bottomof the river thANtmquver and
river bed life is inproved. 12

As before, the support member 3 is generally in the form of
a wing and is rectangular in plan. Referring to Figure 5,
it will be seen that the support member 3 is constructed of
three units, a fore unit 3A, a mid unit 3B and an aft unit
3C connected togethér, so that the support member can be

split into three sections for ease of transportation.

Upwardly extending from the upper wall 9 are a pair of fins
51,52, each extending from adjacent the front edge to
adjacent the rear edge. Each closed vertical bore 12

extends up through a respective fin 51,52.

In this case, the propellers 13 are driven by respective
electric motors 53 via a gear box 54 as is shown in more
detail in Figure 8. Each electric motor 53, gear box 54
and propellers 13 are mounted by six stays 66 extending to
the wall of the respective bore 12, one of the stays 66

carrying an electric cable 57.

The dredger of Figures 5-8 may be operated and suspended

in the same way as the first embodiment of the invention.

Alternatively, the wing dredger may be suspended in the
manner shown in Figure 9 (the support member (3) being

shown in diagrammatic form only). Two cables 58 may pass



16 CLAI M5 1. A nmethod of dredging in flow ng

water characterised by Iowering a support nenber r [RTNSt nmeans
"(13) so that the thrust neans (13) is directed d ﬁMEM%ﬁEﬁ t he

area to be cleared, adjusting the orientation of fh
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down from the support membering vessel to a respective ring
59, each ring carrying a loop 61 of cable. Each loop 61
passes over a respective pair of drums 62,63, one drum 62
being adjacent the front edge of the dredger and the other
drum 63 being adjacent the rear edge of the dredger. Each
loop 61 of cable is also looped over a respective drive
drum 64 mounted towards the middle of the dredger. It will
be wunderstood that by rotation of each drum 64, the
horizontal disposition of the .dredger may be changed as the
effective length of the part of the cable between each drum
64 and its respective ring 59 via its respective drum 62
is changed with respect to the effective length of the part
of the cable between each drum 64 and its respective ring
59 via its respective drum 63. Each drum 64 may be driven

by, for example, an electric motor (not shown).

This arrangement simplifies the mounting of the dredger to

the vessel 1.

The dredgers described above have many uses, for example
they can be simply used for a normal dredging purpose, that
is clearing a chénnel in a river or the sea. A dredger of
lJateral dimensions approximately 9m x 6m may be used to
clear from a river or sea bed of heavy clay a channel
approximately 10m wide, 5m deep and 100m 1long in

approximately 6 hours. Thus in that 6 hour period it would



-

suﬁport menber (3) in the water so that it presentsR@PLA@ENﬁ%ﬁ‘SHEET ve to

.the flow which causes a resultant downward verticqgl penpormenrt—e+—i Of ce,

and operating said thrust neans (13) to direct a h ggm%qgtowa'ds
said area, whereby the turbul ence created sets thg dand, t'7%an I ke
r.sqo as to belchrried

(V)]
r

material covering the area in suspension in the
away fromsaid area by the flow of the water, the jweight of the support
menber (3) and said resultant downward R8rce conp i '

designed to provide a downward force in excess of the upward force caused
by said thrudoveegefetsing of the order of 300 tonnes of heavy clay.

Clearly if the river or sea bed is of sand or silt, then a

much larger volume .0of material would be removed in that six

hour period.

In addition to dredging, the dredger may be used 1in

salvaging, that is for clearing mud and silt from wrecks.

A particularly interesting use is to dredge a trench in
which 0il pipelines may be inserted and then bi a2 similar

operation of the dredger, the trench may be backfilled.

The dredger may be used to clear silt away from what is

called in the o0il industry, "Christmas trees".

The dredger may also be used to level a site on which an
0il platform is to he mounted and can be conveniently used
to remove the silt which accumulates around the legs of an

oil rig, so that the o0il rig may be removed.

In another use, the dredger may be used to remove the top
layer of silt from the river or sea bottom so that an

offshore mining operation can get to the required lower

layers.



2. A nethod as clainmed in claim1 characterised in_that -the suppor
~nmenber (3) is supported froma vessel (1) by flexipim an (4, 5)
and set in its correct orientation by adjustnent o Lg&g%@@?%ﬁtl“szort
means (4,5), with the vessel (1) initially station imTed.iateI(}/
downstream of the area to be cleared, whereafter the ye26dAN9Y9 is|noved
speed,- thi's -myeirent

forward to cover the conplete area at a controlled
acting to increase the 15

Although the dredger has been shown suspended from a
vessel, in practice it can also be suspended from a jib of

a crane cited on a quay or from a flat topped barge.

Other uses of the dredger include disturbing the bottom of
a river to maintain in the stream toxic substances which
would otherwise settle on the bottom of the river so that

the river and river bed life is improved.



17 resultant downward force component on the support nember (3). 3.
Dredgi ng apparatus for carrying the nethod of clains 1 or 2 characterised
by a support menber (3) having thrust neans (13) no

(4,5) to orientate the support nenber (3) to mai ntaKEME ﬁftg .rgsi n
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CLAIMS

1. A method of dredging in flowing water characterised by
lowering a support member (3) carrying thrust means (13) so
that the thrust means (13) is directed dowﬁwardly towards
the area to be cleared, adjusting the orientation of the

support member (3) in the water so that it presents a

' L4

surface relative to the flow which causes a resultant
downward vertical component of force, and opegating said
thrust means (13) to direct a wash of watér towards said
area, whereby the turbulence created sets the sand, silt
and like material covering the area in suspension in the
water so as to be carried away ffom said area by the flow
of the water, the weight of the support member (3) and said
resultant downward force component in use being designed to
provide a downwa;rd force in excess of the upward force

caused by said thrust means (3).

2. A method as claimed in claim 1 characterised in that‘
the support member (3) is supported from a vessel (1) by
flexible support means (4,5) and set in its correct
orientation by adjustment of the flexible support means
(4,5), with the vessel {1) initially stationed immediately
downstream of the area to be cleared, whereafter the vessel
(1) is moved forward to cover the complete area at a

controlled speed, this movement acting to increase the



downward attitude, said support nenber (3) provid
.the wat er fTow camact—to—provide a resultant do

(9 <ooet MMEAIAHIL. ane ounver o Compore

provi de a Howhwer d*f ofce* whi ch exceeds t he upward

REPRACEMENT-SHERR}: v ch
N onen force,
o2 BB ca
' by the

thrust neans (13). 4. Apparatus as clained infclaim3 characterjsed in
the support nenber (3) is in the idrm of a WmgcomprisImg—3a casi ng

(3) having ballast tanks (22) to adjust its

resultant downward force component on the support member

(3).

3. Dredging apparatus for carryihg the method of claims
1l or 2 characterised byla support member (3) having thrust
means (13) mounted thereon, means (4,5) to orientate the
support meﬁber (3) to maintain the_ thrust means in a
downward attitudé,'said'support mémber (3) providing a face
against which the water.flow can act to provide a resultant
downward componént of force, the arrangement being such
that in use the weight of the support member (3) together
with the resultant downward component of force produced
provide a downward force which exceeds the upward force

provided by the thrust means (13).

4, Apparatus as claimed in claim 3 characterised in that
the support member (3) is in the form of a wing comprising
a casing (3) having ballast tanks (22) to adjust its
weight, said casing (3) also having at least one closed
bore (12) passing between its upper and lower faces, in

which said thrust means {(13) is located.

5. The apparatus as claimed in claim 3 or 4 characterised
in that the casing (3) is provided with an angled face at
at least a one leading edge thereof which, at least in

part, causes the resultant downward force component in use.



meight,
between its upper and |ower faces,
| ocat ed.

in

| cad ES%ES@!IIHH&&EM!MMI

said casing (3) also having at

whi ch dth 3
The .apparat us as cl ai med :ﬁ cfg:n13 dﬁJ1A£E§U§%f$ﬁEEij

| east one closed bore (12) passi ng

5. in
ded with an angled face fat| at lTeast a ¢ne
least in part, causes It he g gsNl19gNt
downwar d for ce -Eoftbon®nt® i i use. 18 2058

6. The apparatus as claimed in any of claims 3 to 5

characterised in that the thrust means (13) is reversible.

7. The apparatus as claimed in any of claims 3 to 6
characterised in that the thrust means (13) compriseés at

least. one_propeller mounted within a closed bore

(13},
"(16), to rotate substantially parallel to the plane of the

support member (3).

8. The apparatus as claimed in claim 7 characterised in

that a drive means (19) for the propeller(s) is mounted on

the casing (3) and driven from an external energy source.

9. The apparatus as claimed in claim 8 characterised in
that the external source of energy is a hydraulic pump on
board a vessel (1) and pressure fluid is circulated Fhrough
the drive means (19) via flexible hoses, the drive means
(19) including gearing (17) which meshes with gearing on
the shaft (14) the or each propeller (13).

10. The apparatus as claimed in claim 7 characterised in
that a drive means (19) for the propeller(s) (13) comprises
an electric motor (53) mounted coaxially with the axis of

the propeller(s) (13).



18 | 6. The apparatus as clained in any of clains 3 to 5

characterised in that the thrust nmeans (13) is revﬁ??Lﬁ*EBﬁ%ﬂ‘ﬁHEFf e
1 B} n at} t he

apparatus—as—e+a+ned—+ﬂ—aﬂy~of claimse 3 to 6 char

t hrust neang, | east one propelldr {(13), nountediwthin a
cl osed borgm I mmﬁmﬂme substant ially parall gl {t pehyaANfg99e pf| t he
* 19

11. Apparatus as claimed in any of c¢laims 3 to 10
characterised in that said means (4,5) to orientate the

support member (13) comprises a plurality of flexible

support means (4,5).

12. Apparatus as claimed in claim 11 characterised in that

the flexible support means {4,5) comprise cables (4,5).

13. Apparatus as claimed in claim 12 characterised in that

the cables (4,5) depend downwardly from a vessel (1) on the

surface of the water.

14. Apparatus as claimed in claim 13 characterised in that
there are provided four flexible supports (4,5), one

mounted adjacent each corner of the support member (3).

15. Apparatus as claimed in claim 13 characterised in that
there are provided two-flexible supports (58) depending
downwardly from the vessel (1), two flexible supports (61)
extending from the 1lower end of each of said first
mentioned flexible supports (58) to a front and rear corner
of the supbort member {3), and means (64) being provided to

adjust the relative 1length of each said two second

mentioned flexible support members (61).



support menber (3). 8. The apparatus as cl ai
.characterised in that a drive neans (19) for tHhe propetter(s) nount ed

'MLAGEMWTH’SHEET

on the castng—(3)y anddrivem from an external

apparat us as
of energy is

circul ated through tthe drive neans (19) via fl
means (19) including gearing (17) which #@shes

R IERE 5. aoacyer sed L)

i bl e hoses, the grive
L )
r—ygear 11y UTl

16. Apparatus as claimed in claim 15 characterised in that
said means (64) for adjusting the relative lengths of said
two second mentioned flexible support members comprises a

driven drum (64) mounted on said support member (3) which

may be driven.

17. The apparatus as.claimed in any of ?laims 3 to 15
characterised in that the'support member (3) is provided
with transducers (25), and/or sonar, or the like devices;
directed downwardly so tﬁat, in use, electrical signals

indicative of the and work progress is provided.

nethééﬁﬂﬁiqgﬁ%e n;i sgnfce

te|fluid is



the.shaft (14) the or each propeller (13). 10. The appMM%ﬁTas‘m

in claim?7 characterised in that a drive neans (19) for tT propel l er(s

(13) comprises an electric notor (53) nounted coaxially wjt h26hgAR®S9 of
the propeller(s) (13).
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IMPROVEMENTS RELATING TO DREDGERS
ABSTRACT

A method and apparatus for dredging in flowing waters comprising a
support member (3) carrying thrust means (13) so that the thrust means (13) is
directed downwardly towards the area to be cleared, the support member (3)
being mounted in the water so that in operation it presents a surface towards the
flow of water which causes a resultant downward component of force to balance

the upward component of force caused by the thrust means (13).

Figure 1
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19 11, Apparatus as clained in any of clainms 3 to 10 characterised in
that said neans (4,5) to orientate the support nenber (13) _conprises a

plurality of flexible support neans (4,5). 12. Appallg ACE im']’ n

claim 11l characterised in that the flexible support neanps 4—>=7 — o

cables (4,5). 13. aratus as clained in claim12 characteyi A tihat
( ) App u I 4 zédi?id@?a

the cables (4,5) depend downwardly froma vessel (1) on §hg
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surface of the water. 14. Apparatus as clained i

—-L3—ehatract eri sed
in that there are provided four flexible supports @@ﬂ&ﬂ“ﬂﬂﬂﬁNT i1 pd
" adj acent each corner of the support nmenber (3). b ¢l ai med
in claim13 characterised in that there are provi ; sypports
(58) depending downwardly fromthe vessel (1), twol fil eki'bl’e suppoft$ (61)
extending fromthe | ower end of each of said first # bl e
supports (58) to a front and rear corner
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two  second mentioned flexible support nenbers conprises a driven drum (64)

nount ed on said support nenber (3) which

apparatus as clainmed in any of clains 3

support nenber (3) is provided wth transducers (25),

| i ke devices, directed downwardly so that, in use, eldqctjrical si S
I ndi cative of the and work progress is provided. QgJASN%
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